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FIG. 1 (PRIOR ART) 
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FLASH MEMOUY f)i:VICI-: 

i 

I • 

I 

The present invention relates to a flash memory tU?vici\ and more 
pjirticuhirly to a flash memory device which allows a dcfcci ci-ll m cnrrcd in 

* 

a main memory cell to be repaired. 

Generally, it is said that what we call a icduridancy cell is ii spare 
cell which is added to replace a fail cell so as to improve the ihroushput of 
the device when the, fail cell occurs in a main memory cell. 

FIG.l is a block diagram for explaining a conventional flash memory 
device, in which a plurality of CAMs(content addressable memories ; CAM! 
to CAMn) are consisted in a form of latch on a addiess' basr. Adtlivss 
matching circuits AMI to AMn determine, which address is a. Tail addri:ss 
in response to the output data SI to Sn from the CAMs (CAMl to 
CAMn). The output data 01 to On from the address maichinu circuits 
AMI to AMn generate an enable signal EN for driving a redundancy cell 
array(not shown) through a NAND gale NANDl. I'haL is. ii .uiinrraies an 
enable signal EN for driving a redundancy cell array by sensing the cell on 
which a decision is given as fail. 

■ • 

The conventional repair circuit reciuires ;i iiddiLiomil lojjic circuit 



because a row decoder has lo cMiable a ntlurKlani ^ n il hlock immrdiaidv. 
lo other words, the conventional repair circuit has a iHohli'iu ol' a 
c()niplicated structure and therefore a lar^c chip art a iKvausi- ii uses a 
CAM circuit consisted in a form of latch xm a aclcUrss' basis, an address 
matching circuit to which the output data from tht- CAM circuit is input', 
and a NAND gate to which the output data ivtmi ihe addns:. niaichinu 
circuit is input. 



Accordingly, it is an object of the present invention lo provide a 
thish memory device which can overcome the above mentioned ijrohlcm. 

To achieve the above object, an flash memor\ tievicc- comprisin^r. 

a main cell array having a plurality of word lines and a plurality of 
bit lines; 

a column decoder for selecting any one of the bit lines: 
a row decoder for selecting any one of the word liiuv;: 
a redundancy cell block connected between ilu- i)luralii\ ni hii liiK-s 
and a plurality of spare word lines; 

a flag bit cell block coupled to the plurality of won! liiu s. Tor siorinu 
wlurllicr Ihe word line is failed or not; 

a flag sense amplifier coupled to a dumm\- bii lint- cnnnivted t«> a 
relerence ceil and the flag bit cell block; 



a redundancy row decoder for selecting ilu- spare word lines i 



in 



rcspcinsc U) Ihe output signal of the Haa sense nniplilier; ;uul 

a main sense amplifier coupled to the dunVniy bii line and the column 
decoder. 

For fuller understanding of the nature and ()l)icct (if ihi* invc.-nLioii. 

4 

reference should be had to the following detailed clescripiion laUcn in 
conjunction with the accompanying drawings in which: 

FIG.l is a block diagram of a conventional repair device; 
. FIG.2 illustrates a circuit diagram of a flash meni<^r.v device lutving a 
repair circuit according to a first embodiment of the present inveniion: 

FIG.3 is a detailed view of a main sense amplifier shown in FKi.l; 

FIG.4 is a detailed view of a flag sense amplifier shown in FIG.l: 

and 

» 

FIG.5 illustrates a block diagram of a flash nH*mor\' devii-e according 
lo a second embodiment of the present invention. 

Similar reference characters refer lo similar parts -in ilu: sc^veral 
views of the drawings. 

Below, the present invention will be descrilxKl in detail by reference 
to the accompanying drawings. 

F1G.2 illustrates a circuit diagram of a Hash memory clevirt- widi a 
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repair circuit accordinji u> a first emlxuliiiKMii ol ilu- lui si'iii invi-iMuui. 

A flag bit cell block 9 is positioned within .1 uuani rinu nf a main 
memory cell array 1. The flag bit cell block 1) is cdiisisu-il oi ;i plurality of 
flash memory cells. Each control gate i lrctnulc ol ihi- Hash memory cells 

i 

is connected to a program terminal PG. A select uai<-* electrode of each oF 
the flash memory cells is connected to each of word linc!s VV W I 1 
W/Ln-1, W/Ln. A source electrode of each ot ihi* Hash mennH v cells is 
grounded via a flag bit transfer transistor Ql, a node K and irnnsisior Q3. 
The flag bit transfer transistor Ql is turned on in resp(>nse lo a flag bit 
decoder signal Yro. The transistor Q3 is turned on in response to a clock 
signal CK. The drain electrode of eirch of the Hash memorv cells is 
connected to a flag terminal (Flag-D) thnaigh a llau hii iransU^r transistor 
Q2. 

The node K is connected to one of the input terminals of the flag 
sense amplifier 8, Another input terminal of ilu* lla.u scmsc amplifitT K is 
connected to a dummy bit line(Dummy IJ*L) u> which a riMeriMui' cell is 
connected. The output lei*minal from the flau sense anipliher S is 
connected to an inverter 1. A redundancy row decoder is enabled, by the 
output of the inverter 1. 

A row decoder 4 is connected tt) U)e wonl Inns VV l.o. W.'LI 

VV/Ln-1. W/Ln in the main memory cell 1. The ivdundanc.\ ci ll block 2 
is connected between the bit line of the main menu»r\ . cell arra\ I and a 
spare word line. The redundancy cell block 2 is enabled l)\ dn- rinlunflancv 



rciw decoder 3. A ajliimn decoder fi is coiinecu^d u» llu' hii Inn- of ilu: 
main memory cell airay I. The column decoder (i is conni'cii^d ii» one of 
the input terminals of the main sense amplifier 7. Anoiher inpiu u*nninal 
of the mciin sense amplifier 7 is connected to die (liimniv hil lim*. 

For example, the case in which a word line V\'/lJi sirU-i iicI by dae 

row decoder 4 is failed will be explained as follows, 

i" ' • 

The transistors Ql and Q3 are turned on b\ ilu- clocU sij^iuil CK 

and the flag bit decoder signal Yro. A program voltage is applied to the 

control gate electrode of the flash memory cell F'A ihrouj^h iho program 

terminal PG. As the transistor Q2 is turned on by a flau bii decoder 

signal Yrl, a voltage of 5 volt is for example supplied lo the drain 

electrode of the flash memory cell F3. Thus thi' flash memor.\ i k W \K\ is 

programmed. 

Thereinafter, when a read, operation is performed, the traiisisior Q3 is 
turned off while the transistors Ql and Q2 are uu*ned on. The flag 
terminal (Flag D) is grounded. The flag sense aniplilier *s outputs 
information stored on the flash memory cell F,'i b\ sensing ii. As the 
redundancy row decoder 3 is enabled in response to ihe output SVX'LliVV of 
the inverter 18, the redundancy cell block 2 is selected, liitorniaiion stored 
on the cell of the redundancy cell block 2 is output by tbr main sense 
amplifier 7 in response to column decoder signals YO to Yn. 

FIG.3 is a detailed view of a main sense amplifier shown io l^'Kl.l. 
which senses the cell data of the main memory ci*ll bloclv ihion^h .i data 



t 

hil line DB in response Lo the input ol ihc stiisi* aniiililitM t iuiUU- si«4n;il SL 
Then the dummy bit line DBL becomes :i Kav volui^i- It-vel. 

FIG.4 is a detailed view of a flau sense anipliluM* shdwn in t-Ki.l. 
which senses the cell data of the redundancy mirnioiA ci*ll l)lo* U iliroimh a 
dummy bit line DBL in response tb the input ol the srnst' aniplilicM' enable 
siitS^cil S2. Then the data bit line DD bi.conjes a hiu voliauir li vi'l. 

FIG.5 illustrates a block diagram of a flash nieniorv (lrvi( c with a 
repair circuit according to a second embodiment of ihi- present invention. 

A flag bit cell block 12 is positioned within a ^cuard rinu of ihe niciin 
memory cell array 1. The flag bit cell block 12 is consisted of a plurality 
of flash memory cells. A controj gate electrode of each of the flash 
memory cells is connected to a program lerminal 1*(I. A ^u lrri^ uait* 
electrode of each of the flash memory cells is connecu^tl lo each i*f ihe gate 
electrode of each of the transistors in a column de coder Hi. A source 
electrode of each of the flash memory ciills is grounded via ;i flag, bit 
transfer transistor Ql, a node K and transistor Q3. The flag hil- triinsfer 
transistor Ql is turned on in response to a flag bii dc ctaliM signal Yr. The 
transistor Q3 is turned on in response to a clock signal CK. I he ilrain 
terminal of each of the flash memory cells is cpnnccied \o a Hag lerminal 
(Flag-D) through a flag bit transfer transisU)r i)2 wind; is inriRcl on in 
response to the flag bit decoder signal Yr. 

The node K is connected t() one of ihe inpni irnninah. of ihi- flag 
sense amplifier 18. Another input terminal of the flau scMtse amplifier* LS is 

» 



connccLcd U) a dummy bit line (Dummy l\ L) Ut which ;i n-Uriiuc' evil is 
conncclcd. The output terminal of the lliiu seii'si* .imphtitT IS i:- rcHmected 
to an inverter I. A redundancy column deciKler I!) i:v i:iiahU-<l h\ ilu- out|)ut 
SCOLEN of the inverter. 

« 

A row decoder 14 is connected to liie word lines VV/Lci. W/Ll 

VV/Ln-l, W/Ln in the main memory cell 1. The n<iiinclrinc\- «vll hltM;U 2 is 
connected between the word line of the main miMnorx o-ll air:i\ I and a 
spare bit line. The redundancy cell block 2 is tnahlecl by thi- redundancy 
column decoder 19. A column decoder 16 is connected to the bit line of the 
main memory cell array I. The column decoder 16 is connected to one of 
the input terminals of the main sense amplifier 17. An<ither input terminal 
of the main sense amplifier 17 is connected to the dummy bit 

■ ■ 

For example, the case in which a bit line 13 selectt^d by the 
column decoder 16 is a failed will be explained as follows. 

The transistors Q3 and Ql are turned on by ihe clock signal CK 
and the flag bit decoder signal Yr, A program voUa^je is applii tl la the 
control gate electrode of the flash memory cell IKi through the program 
terminal PG. As the transistor Q2 is also turned on by a flag l)it decoder 
signal Yr, a voltage of 5 volt is for example supplied to the drain electrode 
of the flash memory cell F3. Thus ihe Hash iner.iory rill lli is 
programmed. 

Thereinafter, when a read operation is ixrrformeil. the iransisior Q'A is 
lurned off while the tnmsistors Qi and Q2 are lurned on. The ri;ig 
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icrnuniil (Flag D) is grounded. Tlu- sens.- .iinpliiui IS outputs 

infoi-mation stored on the flash memory nW PA \n scur.iim i, as. the 
ledundancy column decoder 19 is enabled in iv-.pons.- i<> ilu- nulpul 
SCOLEN of the inverter 1. a spare bit liiu- in ihc nilun.l.incv ci |l l)|.).-k J is 
selecttid. . ' 

As mentioned above, the flash mcmon d.vio- .il tlu: prcsciu 
invention has an outstanding effect which' ran n.u ..uh iinpiDM- ilu- repair 
efficiency but reduce the chip size, by |M>siti()nin;i a llau liii cell hUajk 
capable of programming a repair informiaion within u .uuaid rinu «)l" the 
memory cell array and replacing a fail word line or a bit line with a spare 
word line or a spare bit line in response to the repair inlormaiion. 

The foregoing description, . althoujih descrilxd in iis |)relerrecl 
embodiment with a certain degree of particularity, is ..nly illusiralivc of the 
principles of the present invention. Ic is lo be understood thai the present 
invention is not to be limited to the preferrc»d enilMKlimenis disclosi-fl and 
illustrated herein. Accordingly; all expedient variations that may bi- made 

< 

within the scope of the present invention are lo be encoinpassod 

its further embodiments of the present invention. 
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CLAIMS: . 
I. A flash memory device comprising: 

a main cell array having a plurality of v/ord lims :»ncl ;i ijluraliL\- of 
bit lines; 

a. column decoder for selecting any one of said hii lines; 

a row decoder for selecting any ohe i>t said word lines; 

a redundancy cell block connected between said bit lines and a 
plurality of spare , word lines; 

al flag bit cell block coupled to said word lines, for scorinu whether 
any one word line of said word lines is failed or not; 

a flag sense amplifier coupled to a dummy bit line connected to a 

« 

reference cell and said flag bit cell block; 

a redundancy row decoder for selecting said spare word lines in 

response to an output signal of the flag sense amplifier; and 

a main sense amplifier coupled to said dummy hit line and said 
column decoder. / 

2. The flash memory device claimed in Claim I wherein said llau hii et^ll 
block is positioned within a guard ring of tlie main cell array. 

3. The flash memory device claimed in Claim I wherein said fla« bit cell 
block is consisted of flash memory cells. 
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4. A flash memory device comprising: 

a main cell array having a plurality of word lines ;ind a plurality of 
bit lines; 

a column decoder for selecting any one of said hii lines: 
a row decoder for selecting any one «)f said word lines; 
a redundancy cell block connected hetween s:.id word lines and a 
plurality of spare bit lines; 

a flag bit cell block coupled to said column decoder., for storing 
whether any one bit line of said bit lines is failed or not; 

a flag sense amplifier coupled to a dummy bit line which is connected 
to a reference cell and said flag bit cell block; 

selecting siiid spare hii lines in 

response to an output signal of said flag sense .amplifier: cind 

a main sense amplifier coupled to s;iid dummy bit lino iind said 
column decoder. 



5. The flash memory device claimed in Claim 4 wherein said flji« bit cell 
block is positioned within a guard ring of the main cfll array. 



(). The flash memory device claimed in Claim A wherein said flau bit cell 
block is consisted of flash memory cells. 

7. A flash memory device subst^antially as hereinbefore described with 
reference to Figures 2 to 4 or Figure 5. 
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